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INTRODUCTION

The Fairbanks Fishery Resources Office has conducted baseline survey and
inventory studies of the fishery resources of the North Slope of the Arctic
National Wildlife Refuge (ANWR) since 1981 under the direction of Sec. 1002(c)
of the Alaska National Interest Lands Conservation Act of 1980. Arctic char
(Salvelinus alpinus) were sacrificed during these studies for age and growth
information and digestive tracts were often removed to learn food habits of
fish in the study streams. Some of the char collected could not be aged;
however, it 1is assumed that all char examined for this report were juveniles
(under 5 years), based on length comparisons with fish of known ages taken
from the same streams at the same time of year.

Four 1life history types have been described for North Slope Arctic char
(McCart 1980): one anadromous form and 3 non-anadromous forms. The
non-anadromous forms have been categorized as stream-residents [stream—
resident char have also been referred to as "residual Arctic char"” (Craig
1977a)], lake-residents or spring-residents. The juveniles examined for this
report were either anadromous, stream-resident, or spring-resident char; due
to the difficulty of differentiating between these types during the juvenile
stage, only those char taken from Shublik Spring (a tributary to the Canning
River) are of known type. No separation between stream-resident and
anadromous juveniles was made for this analysis.

The objective of this study was to provide baseline information concerning
food habits of juvenile Arctic char from streams on the North Slope of the
ANWR.

METHODS

Juvenile Arctic char were taken from the Canning River in 1982, from the
Aichilik River in 1982 and 1983, from the Hulahula River in 1983, and from the
Kongakut River in 1985 (Fig. 1). The sampling sites are described in detail
in Smith and Glesne (1983), Daum et al. (1984), and Deschermeier et al.
(1986). Fish were collected with a variety of gear: Thook and 1line,
electroshocker, minnow traps, gillnets, and seines (Table 1). Table 1 gives
the date and location of the sampling sites on each river, the sample sizes,
the number of fish collected, and the number of empty stomachs.

Both whole fish and separate digestive tracts were preserved in the field in
solutions of approximately 10% formalin. The fork lengths of whole fish
measured after preservation were adjusted for shrinkage (Parker 1963).
Stomach contents were removed from formalin and transferred to 1sopropyl
alcohol before examination.

Keys used for identification of organisms comprising stomach contents were
Oliver et al. (1978), Pennak (1978), and Merritt and Cummins (1984).
Organisms were viewed with a 1-7x Bausch and Lomb dissecting scope and a
Bausch and Lomb microscope (10-40x).

Sample sizes were insufficient for statistical testing, therefore stomach
contents were not analyzed in detail. Relative biomass of food organisms was

1



Canada

Alaska

: *deum
37yl uo I1I3qWNE YOBI I10J B3WEU UOTIROOT puw saiep Juyydues 839AT8 T a[qel ‘°exseTy
‘98nJ9Y 9IJTTIPTTIM TPUOTIBN JTIDAY 3yl UT 83BpPuUTwap ISATI INOJ UO 83318 UWOTIDATT0)H

P

N e seiwoL S 0O
/
/i
Lrs
&
4
\
v
€
\ ) o
) | M\
)\ \m
\\Q A= 1 A
> o]

/ | =¥ )
\ 0 - oy
“ . t \‘l.—a”-v.-i)l q

| Lo N AN
.h..c.\-.., .. > \, .s...l.\.m...\..~ r.un.- m&-
&g, Ko™ B

& eeg

‘g 19eg yiojneeg

T 2an8y4




OI\O
o~
~

817 - %/(1 sS4 £8-¢1-8 8 d111g 1988®IYH
T L 9¢T - 66 sq £€8-6T1~L L }931) n3ieqd °yg
T (A4 68T - 90T SH £8-6T1-£ 9 A981) ANIBg M
0 €T 9¢T - 69 sd £€8~9T-£ S A3a1) AnIeY
£ [ €T - 18§ IK £8-61~6 kK
0 £ €6 — GY 5q £8-61-8 K4 IT 3104 ysT4g
0 €T 01T - 69 SH £8-91-£ £ d991) uel PTO
0 T 8L SH £8-9T-/ YA I9ATI I9MOT
T Y ¢L - 99 S £8-1¢-8 T
0 T %9 S £8-8-8 T yinouw ieaN
J9ATY ®INYBTINY
I v
0 6 8ST - G¥ sg 78-61-6 € 3urads NTTqNYS
T £ 0%T - 8¢T IN 8-v1-8
0 T GeT IR 78-7T-8
0 € 9¢T - 09 sd ¢8-11-8
0 [4 90T - 68 IN Z8-0T-8
0 ks 9¢T - £/ JIH 78-6-8
0 ST I6T - €8 B! ¢8-7-8 [4 ‘qT13 Teliswo)
0 L 66T - /G Sq ’8-%-8 T *qTI3 Te1S®RO)
I3ATY Suruue)
SYJBmWO18 po@3108TT0D (um) ad43 23Bep *ou 331¥8 UoO[3BO0T
£31dwe O syoewols Jo aduex hg:-ET! Buttdueg Suyrdueg 1 2an3y1g
laquny Iaqunpy ya3usT jxog
*8urT8ue =~ y ‘39u
~TTT8 = N9 ‘9ule8 = § ‘sdell MOUUTW PIIFBQ = JW ‘IINO0YBO0IIV9T2 = SH (BYBBIY ‘98nIay SITTPTIM
TRUOTIBN 2T121V ‘GgeT AInr - z86T 2sndny ‘syoewols K3dws Jo xaqunu 3yl puB pajda[[0d SYODEWOIS

Ieyd O7101y JO I9qumnu ‘paldaTTod YsIF JO aduea y3lBusT 3103 ‘pasn adLy 1ee8 ‘Bujrdues ysiJ

30 s?ieq T 2TqelL



1 X4 681 8TB10],
8_ Ie
0 T T0T IK G8~%7-9 \
0 [4 09T - 6%T1 IK G8-67-9 £
€ 0ot T - 98 IK 68-1-L 4
S 8T €sT - €2 IK 68-C-L T
ISATY Inje3uoy
8 9t
0 4 0eT - €11 NO
0 £ 80T - 0L IK 78-17-6
0 T L0T v
0 T 6ZT ND
0 A TeT - LTT IH ¢8-0%-6 v
8 ST TLT - 4L sa €8-%-L €
0 S 78T - 81T SH £€8-€-£ [4
0 L 8/LT - LT S3 £8-v-L T
I9ATY ATTTFYOTV
L3dus EFEEIR D) (wa) adA3] ?31®p Uof31e20T]
SYOBWO1S sYoeWO31Ss a3uex 1ean SuyrTdueg T @an314
a3aqumy I3qumpy yaduag
3104

panuyfiuod T 9[qe]



x T1°L ¥ 6°9 ¥ €2 v BTOqWITTO)
1°0 €Y1 ¥ L°6 v B1a3d WAy
¥ 8°C €1 9°GZ 1 v1a3doyotay
¥ rAd 9°0 0°62 ¥ 6°9 1°0 0°L T
9°0 €°8 1°0 6°LT ¥ 6°9 €°0 6°€T v e193doato)
€°T L°9T 6°€ 9°82 9°0 8°LT 69 8°GS N ®adidozsmaydy
€°C 2°62 €2 9°€S 0°S G*Z9 S0 £°€e N B193dodaTq
¥ 91 T°0 4 T 9epIpoyd4dsyg
1°C L°9T ¥ 9°¢ ¥ YN A4 T°0 £°6 1 ’epyprduy
VARY 9°8C T°0 €61 6°C T°0¢ T
S0 9°8T d BPTINWES
9°¢ rARL ¥ L°0T ¥ 8°LT T°0 LY T 2vpTINndyTL
0°98 L°T6 0°88 6°26 0°2Z6 9°86 94/ 0°¢6 T
%°0 £€°8 €°1 9°¢G 0°1 2°62 (] T°8S d 9®pPFWOUOCITYD
z°0 rAs ¥ 9°¢ % G0 1
9°0 Al 1°0 6°LT z°0 0°TT €1 €91 d
9°0 Gzl 8°0 9°¢S L0 0°0S 9°2 8°8Y v e191d1q
PeT3ITIUSPTUN
*dwoy *baxg *dwoy *baxg *dwmon *baxg *dmo) *baxyg usfuedig
% )4 % % % % % %

ISATY INNeIuOoy

I9ATH ATFTTUOTY

I9ATY BINYEBTNY

I9ATY JUTUUR)

*SUOTIBINOTED 94yl UF PIpnIouU} 3Jou

215 syorwols A3dug °swe3l] yorwols JOo uofisodwod jusdiad puB IDUBIAINDD0 JO Aduanbaiy juso1ad se
‘qydubu = N ‘@eAze] = T ‘ovdnd = g ‘ITnpe = V {G86T - Z86T ‘®ISEBIY ‘°23nJay
3JTTPTIM TRUOTIBN OT301V 9yl JO S3ZEUTRIP INOJ WOAF IBYD DTI0ay oT[FuaAnf JO S3uajuod yorwol§ °z 9TqeL

U9AI8 @ae 83TNSaY



*w0731780dmoo 3uad13d JO WOFIBRTNOTED UF PIpPNTOUf 10U 3I9M YST{ - U
‘uof3fsodwod 8yl 3Jo ¢ T°() UBYJ SS8IT PIINITISUOCD 1BY] BWII] = x

Ly 8E% €T v18°TY L02°9 susyuedio jo

1aqunu TBIOL

%e 9¢ €L £ 228 aTdueg

a L°9T1 u 8°C a £°C ystdq

¥ L°01 T°0 7761 T°0 €76 831098UY

1®T11831193

PRTITFIUSPTUN

¢°0 (A T°0 €91 T°0 6°€T T°0 €°6 vpPOIRWAN

* 1L * 6°9 apauRly

z°0 (AN ¥ 9°¢ ¥ %1 £€°0 £€°971 BUTIBOBADPAH

€°T T°L epod1yduy

*dwo) *baag *dwon *baxg *dmon *baag *dmoy *baxg wsTuB3iQ

p 4 )4 4 % % % 4 %

ISATY Inqeduoy I9ATY ATTTYOTV I9ATY BINYBTNYH IS9ATY BufUUER)

penuyluod 7 aqe]



Table 3.

Stomach contents of juvenile Arctic char, by length group, from
four drainages in the Arctic National Wildlife Refuge, Alaska,
1982 - 1985. Results are given as percent frequency of occurrence
and percent composition of stomach items. Fish captured in minnow
traps and those with empty stomachs were not included in the

analysis.
< Size class
40 - 99 mm 100 - 149 mm 150 - 22] mm
b4 % b3 3 % p3
Organism Freq. Comp. Freq. Comp. Freq. Comp.
Unidentified _
Diptera A 30.8 0.6 62.1 0.7 70.8 1.0
P 15.4 0.3 12.1 0.4 4,2 *
L 1.7 * 16.7 *
Chironomidae P 26.9 1.5 39.7 0.7 54,2 3.4
L 88.5 80.2 98.2 93.0 95.8 86.2
Tipulidae L 7.7 x 29.3 0.1 16.7 *
Simulidae P 3.8 0.1 5.2 * 4,2 *
L 23.1 3.3 24,1 0.5 25.0 0.7
Empididae L 3.8 27.6 0.1 8.3
Psychodidae L 4,2 *
Plecoptera N 38.5 9.3 53.4 2.0 54.2 4.9
Emphemeroptera N 61.5 4,2 17.2 1.4 41.7 2.5
Coleoptera A 13. x 20.8 0.1
L 3.8 * 10.3 * 37.5 0.5
Trichoptera L 3.8 0.1 10.3 0.1 16.7 0.2
Hemiptera A 6.9 * 20.8 0.1
Collembola A 3.8 * 5.2 * 16.7 *
Amphipoda 3.4 0.7 4,2 *
Hydracarina 5.2 * 29.2 0.1
Araneae 3.8 * 3.4 * 16.7 *
Nematoda 7.7 0.1 10.3 0.1 25.0 0.2
Unidentified
terrestrial insects 3.8 0.1 20.7 0.1 33.3 0.1
Fish 3.4 n 4,2 n
Sample size 26 58 24
Total organisms 4,296 43,694 27,312

* = Jtems that constituted less than 0.1 % of the stomach contents.
n - Fish were not included in the calculation of percent composition



not taken into account, nor was there an attempt to identify the contribution
of micro-organisms, detritus or plant material in the diet of the juvenile
Arctic char examined for this report.

Stomach contents are listed in terms of percent frequency of occurrence and
percent composition of all stomachs combined. 1In Table 2, results are grouped
by the drainage from which fish were taken; in Table 3, results are grouped
by arbitrarily determined size classes.

RESULTS

Dipteran larvae of the family Chironomidae comprised the overwhelming majority
of the diet of almost all fish examined, in terms of both frequency of
occurrence and percent composition. Only 2 of 166 fish examined contained
other organisms 1in greater number; these two char (from the lower Aichilik
River) were full of amphipods. Adult dipterans also occurred frequently but
comprised a small proportion of the diet. The frequency of occurrence of
dipteran adults ilncreased with an increase in size class.

The next most frequently eaten organisms appeared to be Plecopteran (stonefly)
nymphs, except in the fish from the Canning River, in which Ephemeropteran
(mayfly) nymphs were found more frequently and made up a greater portion of
the total contents.

Seven char from three drainages had remains of fish in their stomachs. These
remains were presumed to be Arctic grayling (Thymallus arcticus) young-of-
the-year, based on their sizes. The smallest char, from the Kongakut River,
was 118 mm long and weighed 10 g, and had recently eaten 2 grayling each 18 mm
long.

The stomach contents of the spring-resident char differed slightly from those
of fish from the main Canning River. They contained many Trichoptera larvae
and larvae of the dipteran family Psychodidae. These organisms were found
only in stomachs of fish from Shubliik Spring and in a few fish from the
Hulahula River.

DISCUSSION

The stomach contents of juvenile Arctic char from four drainages flowing into
the Beaufort Sea appear to be similar to those examined in other studies (Bain
1974, Craig 1977a, b, c¢). Dipteran larvae, primarily Chironomids, constituted
the greatest portion of the diet.

Although these char appeared to rely greatly on Chironomid larvae as a food
source, there were many other insect and 1nvertebrate orders represented in
stomach samples. It was not difficult to judge that Chironomids dominated in
both numbers and biomass; however, the contribution of other organisms to the
diet of Jjuvenile char 1is not apparent when merely reviewing the tables
presented 1in this report. McCart (1980) discussed the inadequacies of
describing food habits using data expressed in the form of percent frequency
of occurence and percent composition. Despite the drawbacks to this system,



it was chosen as the style of analysis and presentation because it has been
used by other researchers who have reported char food habits (Grainger 1953,
Bain 1974, Craig 1977a, b, c, Sparholt 1985) and thereby allows gross
comparisons to be made between fish from different areas.

Most unfairly represented in terms of contribution to the dlet were the
stonefly and mayfly nymphs which were found 1n the majority of stomachs.
These organisms varied greatly in size 1 .many of the char stomachs contained
large nymphs in small numbers. The data describing these stomach contents
showed that whereas either mayfly or stonefly nymphs may have occurred quite
frequently, they comprised a small percent of the numbers of organisms
composing the diet in general. This should not mislead readers to believe
that they were an unimportant component of the diet. Most other organisms
were more satlsfactorily represented in Tables 2 and 3 than stonefly and
mayfly nymphs.

Ephemeropterans were found in greater frequency than plecopterans only in
stomachs of the fish from the Canning River. The difference is most likely
due to the varying time of emergence of the nymphs in the areas in question,
rather than an actual preference of char for mayfly nymphs on the Canning.

Johnson (1980) and McCart (1980) describe char as opportunistic feeders. The
variety of organisms and the differences in composition of stomach contents of
char from different drainages in this study are indications that their
classification is likely true for the juvenile char from streams of the North
Slope of the Arctic National Wildlife Refuge.
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